10. (thrice amended) A method as in claim 9 wherein the [anti-toxins] anti-serums are anti- 
venoms. 



11, (twice amended) A composition of matter consisting essentially of anJgG_antibody made 
against a peptide consisting of [containing at least] five to ten amino acids fi-om the N-terminal 
sequence 

Leu Lys Ala Met Asp Pro Thr Pro Pro Leu Trp He Lys Thr Glu 
in the absence of carrier protein molecule . 

REMARKS 



Claims 1-3 are cancelled. 



Claims 5, 7, 8 and 9 are amended to obviate newly made rejections xmder 35 USC 1 12. This is 
applicant's first opportunity to respond to these rejections. Claim 1 1 is amended to better avoid 
prior art. The method claims are reformatted in response to a suggestion from the Examiner in a 
telephone conversation dated October 11, 2000, this being the only agreement reached in the 
telephone conversation. The amendment places the application in condition for allowance, or, 
by eliminating 35 USC 112 issues, in better condition for consideration on appeal. Entry is 
therefore requested. 

The amendment to claim 5 is supported by page 4, line 16 of the specification and elsewhere. / 
The amendment to claim 7 (roughly proportional limitation) is generally supported by Example II, 
pages 1 1-12 of the specification, the in vitro limitation is supported by page 3, lines 18-22, and 
the toxin on the plate limitation is supported by the Examples. The amendment to claim 8 is 
supported by page 8, lines 6-14 of the specification. The amendments to claim 9 are fairly 
supported by Example 6. Claim 9 is fiirther amended as supported by claim 5 in view of the 
cancellation of claim 2, previously incorporated by reference. The amendments to claim 1 1 are 
fairly supported by page 5, lines 7-20 and page 6, lines 1 8-22. ^ y/ 
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Summary of the Invention 



LTNF is not a toxin. ^ 



Anti-LTNF is not a toxin. 



In the present invention, it has been found that anti-LTNFs will surprising react immunogenically 
with a vast array of toxins. Since anti-LTNF is made against all or a portion of the LTNF 
protein, the anti-LTNFs are reacting immunogenically against something they were not made 
against. This is a surprising result that could not have been predicted by one of ordinary skill. 
Further, it has been found that the binding afBnity between anti-LTNF and toxin is roughly 
proportional to the lethal dose of the toxin under testing. This is a truly serendipitous discovery. 
Still fiirther, the usefiilness of anti-LTNF-n, anti-LTNF- 15, anti-LTNF- 10 and anti-LTNF-5 for 
this assay is shown, as well as the production of anti-LTNF-n, anti-LTNF- 10, and anti-LTNF-5. 
Further shown is that, of the anti-LTNFs tested, anti-LTNF-10 has the highest potency, and that 
anti-LTNF-n, anti-LTNF- 15, anti-LTNF-10, and anti-LTNF-5, while related, are not the same. 
Additionally, it is shown that, while anti-LTNF reacts immunogenically with toxins, (as well as 
with LTNF), it does not react immunogenically with anti-serums, nor with the immunogenic 
reaction product between toxins and their specific antiserums. In other words, once the toxin has 
reacted immunogenically with the anti-serum, it will no longer react immunogenically with the 
anti-LTNF. This is a still further serendipitous discovery, in that it enables fi-ee toxin in a partially 
neutralized mixture of toxin+antiserum to be assayed, and the neutralizing potency of 
conventional anti-serums determined, without the killing of animals. 
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Rejection under 35 USC 102 



Claims 1-3, 1 1-13 and 14-15 stand finally rejected as anticipated over Lipps et al., US 5,576,297, 
November 19, 1996. This rejection is traversed, but is obviated with respect to claims 1-3 by 
their cancellation and submitted as obviated with respect to claims 1 1-13 by amendment to claim 
11. 

In view of the cancellation of claims 1-3, reconsideration of the rejection as based on these claims 
is requested. 

Claims 1 1-13 as amended jdistinguish the disclosure of Lipps by the recitation of "consisting 
essentially of an IgG antibody made against a peptide consisting of five to ten amino acids" of the 
recited sequence. The portion of Lipps upon which the rejection is based states: 

"...the synthetic LTNF is immunogenic, since mice immunized with it were able to produce 
specific antibodies, which reacted with both natural and synthetic LTNF..." 

The antibodies disclosed by Lipps are made against synthetic LTNF, which in the present 
terminology is anti-LTNF-15. Since claim 1 1 is now directed toward antibodies made against 
synthetic LTNF five to ten, claims 11-13 distinguish. Reconsideration and withdrawal of the 35 
USC 102 rejection of these claims is requested. 

Claims 14 and 15 distinguish Lipps on the basis that the process of contacting the toxin with the 
recited antibody is conducted in vitro. In response to the previous oflSce action, a request was 
made that the Examiner point to the portion of the reference where Lipps is said to teach "that his 
antibodies react with both natural and synthetic toxins". This was not done. Lipps teaches that 
anti-LTNF- 1 5 reacts with both LTNF-n and LTNF- 1 5 . LTNF-n and LTNF- 1 5 are toxin 
neutralizers, the nemesis of toxins. The claim points toward reacting the anti-LTNF with the 
toxin, rather than with the nemesis. That the biological toxin will react immunologically with the 
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antibody to LTNF is extraordinary. 



Reconsideration of the 35 USC 102 rejection of claims 14-15 is requested. 
Rejection under 35 USC 103 

Claims 1-17 stand rejected as unpatentable over Lipps et al., in view of Harlow and Lane, 1988 
Antibodies: A Laboratory Manual; Chapter 7 and 14. This rejection is traversed. 

It is asserted in the Office Action that it would be obvious to '"use the teachings of Lipps et al to 
raise monoclinal and polyclonal antibodies to LTNF and use it as a reagent for immunoassays 
suchasELISA." 

The reasoning is not applicable to the method claims, none of which cover analyzing for LTNF. 
It is the teaching of applicant's present application that anti-LTNF will also recognize toxins that 
provides the motivation for raising antibodies to LTNF and using them for immxinoassays 
involving toxins, or for assessing the neutralizing potency of anti-serums. 

It is very surprising that anti-LTNF udll reacts immunologically with toxins, as well as v^th 
LTNF. Normally, an antibody would be expected to react only with the antigen against which it 
was produced. While LTNF was a universal toxin neutralizing factor, enabling toxins to be 
neutralized, anti-LTNF is a universal antibody for toxins, enabling toxins to be detected, and, it 
turns out, also enabling them to be assessed. 

Regarding the amendment to claim 11, pages 72-76 of Harlow and Lane are attached. Page 74, 
second paragraph, states: 

"Because of their size, peptides may not be immunogenic on their own. To elicit an 
antibody response directly, they must contain all of the features of any immunogen, 
notably they must have an epitope for B-cell binding and a site for class II-T-cell receptor 
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binding. Some peptides, even surprisingly small ones, contain both these sites (or more 
properly, one sequence that can serve both functions), and these peptides can be used 
without carriers [cites omitted]. Unfortxmately, there are no methods, short of 
immunization, to test this, and therefore, most peptides are coupled to carrier proteins 
before injection." 

At page 75, first paragraph, Harlow and Lane disclose 

"...preparing anti-peptide antibodies is still an empirical exercise. What works well for one 
immunogen may fail completely for another." 

To further distinguish Harlow and Lane, claim 1 1 is further amended to recite that the antibody is 
made in the absence of carrier protein molecule. Whether or not such a composition could exist 
could not have been predicted by one of ordinary skill with knowledge of the references. 
Reconsideration is therefore requested. 

Specific responses to statements made in office action 

On page 3, first paragraph of the Office Action, it is stated: 

"Lipps also teaches that his antibodies react with both natural and synthetic toxins, thereby 
anticipated claims 14-15." 

Response: This is not believed to be an accurate statement of the teaching of 5,596,297. For the 
second time, the Examiner is requested to point out the portion of this reference which is 
contended to support this assertion. 

On page 4, second paragraph, of the Office Action, it is stated: 

"An artisan of ordinary skills would have been motivated to raise antibodies to LTNFn and 
LTNFs because it would have helped in using them for different assays, such as toxin or binding 
assay as taught by Lipps et al (5,576,297 and 5,744,449)." 
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Response: Lipps 5,744,449 is not prior art and its citation is without statutory basis. The 
Examiner is requested to point to the statutory basis for including it in the rejection. Toxin or 
binding assay with anti-LTNF is not taught by 5,576,297. 

On page 4, last paragraph, of the Office Action, it is stated: 

"...the person of ordinary skill in the art at the time the invention was made would have had a 
reasonable expectation of success of obtaining such antibodies and to use them in different assays 
for detecting toxins etc." 

Response: The attached portion of Harlow and Lane makes it clear that there would be no 
reasonable expectation of success of the antibody recognizing anything other than what it was 
made against. 

On page 5, first paragraph, of the Office Action, it is stated: 
"Examiner understands and agrees that LTNF is a universal toxin." 

Response: J^ethal Toxin Neutralizingjiactor is a universal antidote for toxins. It is not a toxin, 
nor does it react immunologically with the toxins which it counteracts. 

Further on page 5, first paragraph, of the Office Action, it is stated: 

"...it would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to use teaching of Lipps et al (antibodies which are reactive to various toxins, column 8, 
lines 7-11) and Harlow and Lane to perform ELISA assays for anti-LTNF in vitro assay of 
different biological toxins." 

Response: The statement "the synthetic LTNF is immunogenic, since mice immunized with it 



were able to produce specific antibodies, which reacted with both natxiral and synthetic LTNF" 
does not constitute a teaching of "antibodies which are reactive to various toxins", or for that 
matter a teaching of an antibody which is reactive against any toxin. 

Rejections under 35 USC 1 12 

Claim 1 

The rejection is obviated by the cancellation of the claim. 
Claims 5. 7-8 

Claims 5, 7-8 are rejected for lack of clarity in the m.ethod. The rejection-is teaversed^ but 
is believed obviated by the above amendment which specifies that the process is 
conducted under in vitro conditions, and that the reaction is one which produces a product 
capable of being detected by ELISA (responsive to the objection as based on '^vhat is the 
process" and 'Vhat is the immunological reaction"). As to lack of clarity in the method 
steps for performing the ELISA, the specification states at page 7, lines 33-34 that the 
ELISA can be conducted in several different ways. Nonetheless, claim 7 is amended to 
recite that the anti-LTNF is in a fluid state and the toxin is attached to a plate, which is the 
technique used in the Examples, and the rejection should be obviated at least as to it. 
Further, claim 7 as amended recites: "conducting an ELISA binding or ELISA titer on the 
product of the immunological reaction and obtaining a numerical result which is roughly 
proportional to the toxicity of the at least one biological toxin, as determined by animal bioassay" 
which should obviate the rejection as based on lack specificity as to how the product is identified 
by ELISA and how the ELISA and bioassay are compared. In this regard, claim 8 is fiirther 
amended to recite that the ELISA is carried out by antigen capture format employing a second 
antibody in a further eflfort to obviate the rejection at least as to it. Reconsideration is therefore 
requested. 
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Claim 9 

Claim 9 is rejected as being vague and indefinite for not having clear steps for assessing 
neutralizing potency. Claim 9 is amended to specify assessment of antiserum and is 
amended to recite more clear method steps regarding the provision of the neutralizing 
index, and the requirement of normal serum is set forth. Reconsideration is requested. 

Claims 5 and 14. 

Claims 5 and 14 are rejected as being duplicative. Claim 5 is narrower in its recitation of 
the toxin and further requires ELISA detection. What would be an infringement of one 
claim is not necessarily an infringement of the other. The claims are thus of varying 
scope and are not duplicative. Reconsideration is requested. 

^fflclusion 

In view of the forgoing amendment and remarks, reconsideration and withdrawal of all 
grounds of rejection and early notice of allowance is respectfully solicited. 

Please mail correspondence to: 

John R. Casperson 
PO Box 2174 

Friendswood, Texas 77549 
Tel. No. 281-482-2961 




Reg. No. 28,198 
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CHAPTtR 5 



carriers, ine rwv surface, and the carrieis ^ coupled 

antibodies on the B^^" '^tes. In general, haptens shouia d f^^^ 
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technique in the elucidation of the prope schlumberger 1965 



IMMUNIZATIONS 



fh.H? ^^^esPondmg protein sequences have become known syn- 
thetic peptides have been used to prepare antibodies spedfic for 
previously uncharacterized proteins (Sutcliffe et al. 1980; Walter et al 
1980; and reviewed in Lerner 1982. 1984; Walter 1986- Doomtle 197fi- 
and in Ciba Foundation 1986). Peptides are normally synthes "^^^^ usi^a 
the solid-phase techniques pioneered by Merrifield (1963) Tl^l syX® 
tic peptides are purified and coupled to carrier proteins and these 

weino denatured proteins, but may or m'ay not re^elh^e 

thJt^'thlr.rK ''^^''^'^^ advantages of anti-peptide antibodies are 
that they can be prepared immediately after determining the amino 

DNA':e'aue"n'cinf.' ^'^'"^^ '^^"^ ^'^'^^ sequencfng or fTm 

f^rattfn^ ^^^^ particular regions of a protein can be 

DNA sennr'^'^f ^ for antibody production. Rapid conversion from 
innH. ? information to antibodies has enormous potential for 
application m molecular biology. Similariy. the production of site- 
_^Pf5?^.^"l^*'o4^es hasjmmediate implicati 
Cai Studies. 




peptide antibodies ^^ fl^^^^ peptide sequences in the tnr 

Lerner et al. 1^°^' ^g,. unfortunately, *ere are no n to 
1983; Young al- 1983). un ^^^^^^^ ^.ost P^P^^^f .f^elopment is 

be. the as lifter an amino- or <^^^^^^^^ peptide, 

added to the couphng reactio 

P^^"^- ,ni7ation antibodies to the ^^^'f^^^^L removed by 

general on p- 313- 



Design^ the Peptide 1 

Probably the most frequently asked question concerning synthetic 
peptides IS what sequence should be used for the immunogen (re 
viewed in Doohttle 1986). Although there is no one correct answer 
enough anti-peptide antibodies have been raised to make suggestions 
for peptide choices. However, preparing anti-peptide antibodies is .till 
an empirical exercise. What works well for one immunogen may fail 
completely for another. ^ ' ^" 

Choosing the Appropriate Peptide Sequence 

With careful synthesis, coupling, and immunizations, most sequences 
can be used to induce antibodies specific for the peptide itself When 
considering which sequence to use, most people actually want to know 
how hkely will it be that the anti-peptide antibodies will recognize the 
native protein. Early work suggested that peptides containing hy- 
drophilic ammo acids (Hopp and Woods 1981, 1983; Kyte and Doolittle 
1982) and proline residues were more likely to be exposed on the 
surface of the native protein than other sequences, and many peptides 
have been prepared using these criteria. In assessing the value of 
these criteria, hydrophilicity is required but is not sufficient to predict 
the surface location of a particular sequence. Many strongly hy- 
drophilic amino acid sequences are buried in water pockets or form 
inter- or intramolecular bpnds and are.thus excluded from interactions 
with anti-native antibodies. Therefore, hydrophilicity can be thought 
of as required but not sufficient for choosing peptide sequences (see p 
661 for hydrophilicity values). Hydrophilic peptides are also more 
likely to be soluble for coupling reactions. 

The presence of proline residues in synthetic peptides originally was 
suggested because ^-turns often form portions of known epitopes 
However, the presence of proline residues in peptides does not have 
much predictive value when antisera are tested for binding to the 
surface of native proteins. Although many excellent anti-peptide anti- 
sera have been prepared against sequences with proline residues 
peptides ^"^^^^^"^ evidence to target prolines when designing 

More recently, several workers have noted that carboxy-terminal 
sequences often are exposed and can be targeted for anti-peptide 
sequences. Although using carboxy-terminal sequences does not 
guarantee that the resulting antibodies will recognize the native pro- 
tern, a surprisingly high percentage will. Similarly, many amino- 
termmal regions are exposed, and these also may make good targets 
Another potentially useful parameter for selecting peptide se- 
2nf lu^ "mobility" of the amino acid residues. Originally, it was 
noted that the regions of a protein that become epitopes often have a 
higher temperature than other regions, as determined by NMR and 
X-ray structure (Moore and Williams 1980; Robinson et al. 1983- 
Tainer et al. 1984; Westhof et al. 1984). Higher temperature in crystal- 
lography and NMR distinguishes regions that are more mobile from 



. . that are more static. These .*^X«'°?l7e%«ible Z 

sequences would be: 

1 If possible, use more ^an one pepnde^^ ^op^c and if a 
T V& th^ carboxyl-termmal sequence^^^^^^ be added. 

^uftable coupling g-^P/l^^i^^tf' rhydrophilic and if a smt- 
3 Use the amino-terminal sequence u 

I SI ^^^^^^ 

that bind to the original protein are o/^sia .^^ ^^e protein of 

smaUe? peptides are tVPicaUy w^,^J^^^^^ consisting 
■Merest either in a native or denatured siaie presumably 

of smaliei regions have been reported the ow ^^^^^ 

%C^L\^if^cnny of ^f^^^^l^!^irf^uJy larger, the 

lower limit for coupling. suggested for Peptide length M 

In the literature two strategies are sugB ^^.^^ acids loR^ 

r^S-^^y^rliS^aJS^ 
- strategies have been used successful^^ anti-peptide serurn« 
questions to consider are. U) ^oes ^^^^^^^^ ^^fMjg 

?ecognize the native P^^.^^^fJliDle peptides. (2) How SOO^^M 
Inti neotide antisera against m^"*^^® 20 residues in leng^^ 
Tepifde Tnthesis facility? Peptides over 20 res^^^^^ ^.^^ 

Shingly difficult to synthes«^ ^ P ^^^ely to^^^ 
Se side reactions, l^ng^r peptides also a ^^^^ 
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